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1.1. Thiazolidinone derivatives targeting drug-resistant lung cancer
cells
Lung cancer is the leading cause of cancer-related deaths world-
wide and despite advances in cancer research, the overall ﬁve-year
survival of lung cancer patients still remains low. More than 80% of
bronchogenic malignancy arises from non-small cell lung cancer
(NSCLC). Inherent and acquired resistance to treatment and the
dose-limiting toxicity caused by the narrow therapeutic window
of many cancer drugs are recognised as obstacles for the effective
treatment of cancer. Resistance to treatment may arise through
multidrug resistance (MDR), one mechanism of which is over-
expression of the MDR-1 gene that encodes the transmembrane
ATP-dependent drug efﬂux transporter P-glycoprotein (P-gp).
Attempts to co-administer P-gp modulators or inhibitors to
increase cellular availability of anticancer agents have met with
only limited success. A more promising approach lies in the design
of compounds that are not substrates of P-gp and thus remain
effective against drug-resistant cancer.
Thiazolidinone derivatives have been investigated for a range of
pharmacologic indications such as anti-inﬂammatory and antibac-
terial activities. However, their effects as anticancer agents have
been less widely documented. In order to search for more selective
and novel compounds with an acceptable therapeutic window,
thus helping to reveal structure–activity relationship for cytoselec-
tive anticancer activity, a series of thiazolidinone derivatives have
been designed.1 The 216 singleton library compounds prepared all
met Lipinski’s ‘rule of ﬁve’ and were screened against paclitaxel-
sensitive and -resistant NSCLC cell lines H460 and H460taxR. Addi-
tionally, hit-follow-up approaches led to the discovery of novel
thiazolidinone-related compounds that were highly toxic to NSCLC
H460 cells and their paclitaxel-resistant variant H460taxR. Com-
pounds that exhibited toxicity to both cancer cell lines but not to
normal cells were selected for the secondary conﬁrmation assays.
From the compounds synthesised, eleven were identiﬁed as
potent agents for inducing cytoselective toxicity. One of the most
potent was 1which exhibited IC50s against the following cell lines:
H460 - IC50 = 500 nM; H460taxR - IC50 = 210 nM. This work has pro-
vided a new series of thiazolidinone-derived compounds which
possess a useful therapeutic window for their cytoselective toxicitydoi:10.1016/j.comche.2008.10.001
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Please cite this article in press as: Terrett, N. K., Combinatorial Chemisfor drug resistant cancer cells. As H460taxR expresses excessive
amounts of P-gp proteins, these anticancer compounds were evi-
dently not P-gp substrates on the basis of their cytotoxicity, and
thus may be useful in further database searching to scaffold-hop
to ﬁnd novel anti-cancer molecules.
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11.2. Identiﬁcation of protease substrates by combinatorial proﬁling on
TentaGel beads
Proteases are involved in a number of key biological processes,
and their substrates are often used for tracking and studying the
biological role of proteases, as well as for designing protease inhib-
itors in drug discovery programs. Speciﬁc modalities used for the
discovery of protease substrates include MS-based methods for
the identiﬁcation of cleavage sites in reference proteins and pep-
tides, activity measurements with synthetic ﬂuorogenic peptide
substrates, including combinatorial libraries of FRET substrates
on a solid support, and active site directed probes.
All of these methodologies suffer from the need to perform
complex synthesis and analysis experiments. Thus, there remains
a need for simpler approaches for the identiﬁcation of protease
substrates. A recent report has disclosed protease proﬁling experi-
ments based on the direct reaction of the protease with a combina-
torial library of peptides on TentaGel beads.2
The methodology involves the use of a simple assay in which
protease substrates are identiﬁed by surface proteolysis (‘bead
shaving’) on beads in a mix-and-split combinatorial peptide
library, followed by selective staining of beads carrying a proteol-
ysed peptide with an amine-selective reagent, and subsequent
bead decoding. A typical assay with 50 mg of solid support, corre-
sponding to approximately 65,000 beads, is deemed sufﬁcient for
these experiments. Thus using this approach, a combinatorial
library of octapeptides was prepared by split-and-mix synthesis,
giving 65,536 octapeptides of general structure 2. Sixteen differenttry - An Online Journal (2008), doi:10.1016/j.comche.2008.10.001
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(Val, Leu, Ile, Met, Pro, Hyp), aromatic (Phe, Tyr), positively charged
(Arg, His), negatively charged (Asp, Glu), and small and polar ami-
no acids (Gly, Ala, Ser, Thr). Each amino acid appeared at only two
variable positions in the library, thus facilitating sequence
determination.
After library synthesis was accomplished on the bead, staining
of the free N-terminus liberated by proteolysis was tested by com-
paring the acylated library (general structure 2; negative control)
with the non-acylated (free-amine) version of the same library.
The protease proﬁling experiment was carried out for the serine
proteases trypsin, chymotrypsin and subtilisin, and the aspartic
protease pepsin. Analysis of stained beads gave octapeptide se-
quences consistent with known speciﬁcity of the proteases. For
example, in the case of trypsin, all stained beads contained at least
one arginine residue in their sequence, while non-stained beads
had arginine only at Arg-Pro and Arg-Hyp dyads. The data from
the on-bead cleavage assays were conﬁrmed by re-synthesis of
several selected octapeptides and determination of their cleavage
pattern in solution against each of the four proteases. The cleavage
sites were determined using MS analysis of the protease digest
mixture, conﬁrming the results of the on-bead assays with cleav-
age sites corresponding to known protease speciﬁcities.
2
(β-Ala)4-X1X2X3X4X5X6X7X8-NHAc
TentaGel resin
0.63 mmol/g
Thus these experiments demonstrate that direct proteolysis of
combinatorial peptide libraries on a solid support followed by
selective tagging of free N-termini and decoding by amino acid
analysis provides a rapid methodology for the identiﬁcation of pro-
tease substrates.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
Microwave irradiation efﬁciently promoted the solid-phase
Suzuki–Miyaura reaction of a 5-bromohistidine with various aryl-
boronic acids in the presence of a palladium catalyst. This method-
ology has allowed the synthesis of peptides bearing a histidine
residue substituted at position 5 of the imidazole ring with a phe-
nyl, a substituted phenyl, a pyridyl, or a thienyl ring, as well as
with the benzene ring of a tyrosine residue.3
A large number of N-aminodipeptide compounds have been ob-
tained via a Mitsunobu protocol performed in solution or by solid-
phase synthesis. The oligomerisation of some of the products has
been studied in solution or on solid support leading to the forma-
tion of 1:1[a:a N-amino]mers.4
Intramolecular nitrone–alkene cycloadditions on solid phase
can be performed using polymer-bound hydroxylamine. Conden-
sation of this reagent with sugar derived 4-pentenals followed by
N–O cleavage, quaternisation of the amine thus produced, and ﬁ-
nally oxidative elimination of the amino group detaches the chiral
hydroxylated cyclopentenones from the polymer. The natural anti-
biotic pentenomycin I was prepared in this way.52.2. Solution-phase synthesis
No papers this month.Please cite this article in press as: Terrett, N. K., Combinatorial Chemis2.3. Scaffolds and synthons for combinatorial libraries
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2.4. Solid-phase supported reagents
The regioselective monohydrolysis of different peracetylated-b-
glucopyranosides in aqueous media using immobilised prepara-
tions of lipases from Aspergillus niger, Candida rugose and Candida
antarctica B has been studied. Three very different immobilisation
strategies, covalent attachment, anionic exchange and interfacial
activation on a hydrophobic support, were employed for each
lipase. The role of the immobilisation strategy and the effect of
the presence of different moieties in the anomeric position of the
substrate on the hydrolytic activities, speciﬁcities and regioselec-
tivities of the lipases have been investigated.6
2.5. Novel resins, linkers and techniques
A convenient methodology for the separation of a ﬂuorous by-
product using ﬂuorous chemistry has been described. A Mukaiy-
ama coupling reagent bearing a medium ﬂuorous tag, between
40% and 60% ﬂuorine by weight, can be effectively separated from
non-ﬂuorous components by increasing the water content of the
crude reaction mixture and subsequent ﬁltration.7
2.6. Library applications
A simple and mild synthesis of a new family of cyclopeptide
analogues cyclo[-Arg-Gly-Asp-W(triazole)-Gly-Xaa-], that is ob-
tained by cyclisation with click chemistry, has been investigated.
The result supports the potential utility of click chemistry in the
preparation of novel integrin domain-binding antagonists and
other cyclopeptide analogues.8
A target-based approach to identify possible Mycobacterium
tuberculosis DXS inhibitors from the structure of a known trans-
ketolase inhibitor has been reported. A small focused library of
analogues was assembled in order to elucidate some meaningful
structure–activity relationships, leading to a compound able to
inhibit M. tuberculosis DXS with an IC50 of 10.6 lM.9
The discovery and synthesis of a series of (dimethoxyphen-
oxy)alkylamino acetamides as orexin-2 receptor antagonists from
a small-molecule combinatorial library using a high-throughput
calcium mobilisation functional assay has been described. Active
compounds showed a good correlation between high-throughput
single concentration screening data and measured IC50s with one
compound exhibiting IC50 values of around 20 nM using human
orexin A as the peptide agonist for the orexin-2 receptor.10
The ﬁrst account of the synthesis and SAR, developed through
an iterative analogue library approach, of analogues of the highly
selective M1 allosteric agonist TBPB has been described. With
slight structural changes, mAChR selectivity was maintained, but
the degree of partial M1 agonism was found to vary considerably.11
In a subsequent publication, an iterative analogue library ap-
proach was used to develop the synthesis and SAR of analogues
of the highly selective M1 allosteric agonist TBPB. This was
achieved by deletion of the distal basic piperidine nitrogen by
the formation of amides, sulphonamides and ureas. Despite the
large change in basicity and topology, M1 selectivity was
maintained.12
A library of aromatic/heterocyclic sulphonamides possessing a
large diversity of scaffolds has been assayed for inhibition of the
carbonic anhydrase (CA, EC 4.2.1.1) from the malaria parasite Plas-
modium falciparum. Low micromolar and submicromolar in vitro
inhibitors were detected, whereas several compounds showed
ex vivo anti-P. falciparum activity in cell cultures.13try - An Online Journal (2008), doi:10.1016/j.comche.2008.10.001
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ARTICLE IN PRESSA series of 4-amino-6-benzimidazole-pyrimidines has been de-
signed to target lymphocyte-speciﬁc tyrosine kinase (Lck), a mem-
ber of the Src kinase family. Highly efﬁcient parallel syntheses
were devised to prepare analogues for SAR studies, and a number
of these 4-amino-6-benzimidazole-pyrimidines exhibited single-
digit nanomolar IC50s against Lck in biochemical and cellular
assays.14
Using an iterative analogue library approach the SAR of an
mGluR4 positive allosteric modulator lead based on a pyrazolo-
[3,4-d]pyrimidine scaffold has been investigated. One compound,
VU0080421, and related congeners represent only a handful of
mGluR4 positive allosteric modulators ever described.15
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